Let X and Y be topological spaces. Let C be a path-connected closed set of X × Y . Suppose that C is locally direct product, that is, for any
Proof : [ Step 1]
Let (x, y) is a continuous mapping from [0, 1] to C. Then, in this step, we show that (x(0), y(1)) ∈ C and (x(1), y(0)) ∈ C hold. Let
Then, 0 ∈ T holds. Because C is a closed set of X × Y , T is a closed set of [0, 1] . We show that for any t 0 ∈ [0, 1) ∩ T , there exists t 1 ∈ (t 0 , 1] such that [0, t 1 ] ⊂ T holds. Let t 0 ∈ [0, 1) ∩ T.
holds. On the other hand, from u 0 ∈ S and [t 0 , (1)) ∈ C and (x(1), y(0)) ∈ C hold.
-
Then, we show that (x 0 , y 1 ) ∈ C holds. There exist y 0 ∈ Y and x 1 ∈ X such that (x 0 , y 0 ) ∈ C and (x 1 , y 1 ) ∈ C hold. Because C is path-connected, in virtue of Step 1, (x 0 , y 1 ) ∈ C holds.
Comment : Does there exist a C 2 -manifold N such that for any C-manifolds M 1 and M 2 , N can not be embedded in M 1 × M 2 as a C 2 -manifold ? Kasuya proposed a candidate for such a compact C 2 -manifold N. Our result may be useful to prove that it is such. For the definition of a C n -manifold, see [1] or [2] . In [1] , we proposed a non-compact candidate.
Problem 1 : Check deformation of C 2 -structures on a fixed C-manifold. -Problem 2 : A C-holomorphically convex domain of C n is an n-dimensional Stein manifold. So, it is a closed C-submanifold of C 2n+1 . Let C be a C 2 -holomorphically convex domain. Then, is C the direct product of some Stein manifolds ? For the definition of C n -holomorphic convexity, see [2] . -Acknowledgment: As in Comment, Professor Naohiko Kasuya proposed it. This work was supported by JSPS KAKENHI Grant Number JP16K05245.
Definition 4 (2-map) :
Let h be a continuous map from a 2-space (W 1 , S 1 ) to a 2-space (W 2 , S 2 ). Then, h is said to be a 2-map, if it satisfies the following.
Let c ∈ W 1 , ϕ 1 ∈ S 1 , c ∈ W 1,ϕ 1 , ϕ 2 ∈ S 2 and h(c) ∈ W 2,ϕ 2 . Then, there exist an open set M 1 of U 1,ϕ 1 , an open set N 1 of V 1,ϕ 1 , a map f from M 1 to U 2,ϕ 2 and a map g from N 1 to V 2,ϕ 2 such that c ∈ ϕ
holds. Here, π U is the projection from
Let h 0 and h 1 be 2-maps from a 2-space W 1 to a 2-space W 2 . Then, h 0 and h 1 said to be 2-homotopic, if there exists a continuous map H from [0, 1]×W 1 to W 2 such that for any t ∈ [0, 1], the map w 1 ∈ W 1 → H(t, w 1 ) ∈ W 2 is a 2-map and for any w 1 ∈ W 1 , H(0, w 1 ) = h 0 (w 1 ) and H(1, w 1 ) = h 1 (w 1 ) hold. Example 6 : 2-spaces {0} × (R/Z) and (R/Z) × {0} are homeomorphic. However, they are not 2-homotopy equivalent.
Problem :
(1) For a compact Hausdorff space T , define T -space, T -product, T -map and T -homotopy.
(2) Do there exist a contractible compact Hausdorff space T and T -spaces such that the T -spaces are homeomorphic but not T -homotopy equivalent ? -
